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Honorable  Ella  T.  Grasso 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

I  am  forwarding  to  you  a  copy  of  the  Upper  Shepaug  Reservoir  Dam  Phase 
I  Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
City  of  Waterbury,  236  Grand  Street,  Waterbury,  Connecticut  06702. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Sincerely  yours, 


Colonel,  Corps  of  Engineers 
Division  Engineer 
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HOUSATONIC  RIVER  BASIN 
WARREN,  CONNECTICUT 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  -  INSPECTION  REPORT 
BRIEF  ASSESSMENT 

Identification  No.  :  CT  00634 

Name  of  Dam:  Upper  Shepaug  Reservoir  Dam 

Town:  Warren 

County  and  State:  Litchfield,  Connecticut 

Stream:  West  Branch  of  the  Shepaug  River 

Date  of  Inspection:  December  6,  1978 

Upper  Shepaug  Reservoir  Dam  is  a  1,  000  foot  long  earth  em¬ 
bankment  dam,  and  has  a  maximum  height  of  87  feet.  Top  width  of 
the  dam  is  20  feet  and  appurtenant  structures  include  a  side  channel 
spillway,  spillway  channel  and  an  outlet  works. 

Engineering  data  available  consisted  of  a  set  of  plans  dated 
January,  1963  showing  plan,  section  and  details  of  the  dam.  No  con¬ 
struction  specifications  or  design  calculations  were  available. 

The  visual  inspection  of  Upper  Shepaug  Reservoir  Dam  indicat¬ 
ed  that  the  dam  is  in  good  condition.  The  inspection  revealed  some 
minor  problems  including  holes  up  to  3  feet  in  diameter  in  the  earth 
berm  downstream  of  the  embankment  near  the  left  (east)  abutment. 

Riprap  indicates  sloughing  has  occurred  on  the  right  (west)  slope  of  the 
outlet  channel,  small  trees  were  observed  in  the  right  (west)  wall  and 
floor  of  the  spillway  discharge  channel.  Loose  blocks  of  rock  were 
evident  in  the  spillway  channel,  standing  water  was  observed  on  two 
berms  of  the  downstream  slope  that  is  believed  to  be  melt  water.  A 
slight  bulge  up  to  1  foot  above  normal  surface  was  observed  on  the 
downstream  slope.  The  dam  does  not  appear  to  be  in  jeopardy.  Visual 
inspection  also  confirmed  a  well  established  maintenance  program. 

Based  on  its  intermediate  size  and  high  hazard  classifica¬ 
tion  in  accordance  with  the  Corps  guidelines  the  test  flood  is  equal  to 
the  Probable  Maximum  Flood.  The  spillway  will  pass  the  test  flood  out¬ 
flow  of  11,  900  cfs  with  a  pool  elevation  of  920.  1  feet  which  is  1.9  feet 
below  the  top  of  the  dam. 

Based  on  the  findings  of  the  visual  inspection  and  hydrologic  and 
hydraulic  analysis,  there  is  no  need  for  further  engineering  studies  or 
for  major  alterations  to  the  dam.  Provisions  should  be  made  by  the  own¬ 
er  to  repair  the  existing  holes  in  the  berm  downstream  of  the  embankment 


and  sloughing  riprap  on  the  right  (west)side  of  the  spillway  discharge 
channel  and  remove  the  trees  and  loose  blocks  of  rock  in  the  spill¬ 
way  discharge  channel. 

The  recommendations  and  remedial  measures  are  described 
in  Section  7  and  should  be  addressed  within  two  years  after  receipt 
of  this  Phase  I  -  Inspection  Report  by  the  owner. 


Robert  Jones,  P.  E. 
Projecfe/Manager 

Philip  W.  Genovese  Associates,  Inc. 
Hamden,  Connecticut 
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rills  Phase  l  Inspection  Report  on  Upper  Shepaug  Reservoir  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  rec ormnendat  Ions  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams .  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


cj./i 


[NECAN,  JR.,  ME! 
*ol  Branch 
Engineering  Division 


Engineering  Division 


(it  i 

CARNEY  M J  TERZIAN,  CHAIRMAN 
Chief,  Structural  Section 
Design  Branch 
Engineering  Division 
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APPROVAL  RECOMMENDED: 


JYAR  • 


JOE  B.  FRYAR 


Chief,  Engineering  Division 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investi¬ 
gations.  Copies  of  these  guidelines  may  be  obtained  from  the  Office  of 
Chief  of  Engineers,  Washington,  D.  C.  20314.  The  purpose  of  a  Phase 
I  Investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation  and  analyses  involving  topographic  mapping,  sub¬ 
surface  investigations,  testing  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  Investigation;  however,  the  investi¬ 
gation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dam,  re¬ 
moves  the  normal  load  on  the  structure  and  may  obscure  certain  con¬ 
ditions  which  might  otherwise  be  detectable  if  inspected  under  the  nor¬ 
mal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the  condi¬ 
tion  of  the  dam  at  some  point  in  the  future.  Only  through  continued 
care  and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrolo¬ 
gic  and  hydraulic  analyses.  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Test  Flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  Because  of  the  magnitude  and  rarity  of 
such  a  storm  event,  a  finding  that  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate  con¬ 
dition.  The  test  flood  provides  a  measure  of  relative  spillway  capacity 
and  serves  as  an  aide  in  determining  the  need  for  more  detailed  hydro- 
logic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its  gen¬ 
eral  condition  and  the  downstream  damage  potential. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


SECTION  I 

PROJECT  INFORMATION 


1.  1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972,  author¬ 
ized  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams  with¬ 
in  the  New  England  Region.  Philip  W.  Genovese  and  Associates,  Inc.  , 
has  been  retained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Connecticut.  Authorization  and  notice  to 
proceed  were  issued  to  Philip  W.  Genovese  and  Associates,  Inc.  under 
a  letter  of  November  28,  1978  from  Max  B.  Scheider,  Colonel,  Corps 
of  Engineers.  Contract  No.  DACW33-79-C00  19  has  been  assigned  by 
the  Corps  of  Engineers  for  this  work. 

b.  Purpose. 

(1)  To  perform  technical  inspection  and  evaluation  of  non- 
Federal  dams  to  identify  conditions  which  threaten  the  public  safety  and 
thus  permit  correction  in  a  timely  manner  by  non-Federal  interests. 

(2)  To  encourage  and  prepare  the  states  to  initiate  quickly 
effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory 
of  Dams. 

1.  2  Description  of  Project 


a.  Location.  Upper  Shepaug  Reservoir  Dam  is  located  on 
the  West  Branch  of  the  Shepaug  River  in  the  Town  of  Warren,  Connec¬ 
ticut,  approximately  2.  5  miles  north  of  Woodville.  The  dam  is  ap¬ 
proximately  0.3  of  a  mile  upstream  from  Shepaug  Reservoir  which 
is  an  impoundment  of  both  the  East  and  West  Branch  of  the  Shepaug 
River.  The  dam  is  shown  on  U.  S.G.S.  Quadrangle,  New  Preston, 
Connecticut  with  coordinates  approximately  N41°44.  6',  W  73°18', 
Litchfield  County,  Connecticut.  The  location  of  the  dam  is  shown  on 
the  Location  Map  immediately  preceding  this  page. 


b.  Description  of  Dam  and  Appurtenances.  Upper  Shepaug 
Reservoir  Dam  consists  of  an  earth  embankment  section  and  a  con¬ 
crete  spillway.  The  embankment  section  of  the  dam  is  approximately 
1,  000  feet  in  length.  The  spillway  section  has  a  total  length  of  about 
100  feet  and  is  located  to  the  right  of  the  embankment. 

Maximum  structural  height,  according  to  existing  plans,  is  87 
feet  for  the  earth  embankment  section. 

The  existing  plans  indicate  that  the  intake  tower  of  the  dam  is 
founded  on  bedrock. 

Appurtenant  structures  consist  of  a  side  channel  concrete  spill¬ 
way,  spillway  channel  and  an  outlet  works  structure.  The  spillway 
consists  of  a  100  foot  long  concrete  section  at  crest  elevation  of  910 
feet.  The  spillway  channel  is  bounded  by  concrete  retaining  walls. 

The  outlet  works  consist  of  a  diversion  inlet,  an  intake  tower 
and  gate  chamber  containing  7  gates  with  two  intake  pipes  and  a  diver¬ 
sion  outlet.  Two  30"  x  36"  sluice  gates  allow  water  to  enter  the  in¬ 
take  chamber  from  two  42"  intake  pipes  at  elevation  847.  3  feet.  Two 
48"  x  72"  sluice  gates  control  flow  through  the  96"  conduit  at  elevation 
833.  7  feet  to  the  chamber.  The  discharge  gates  to  the  diverion  outlet 
from  the  chamber  are  of  elevation  838.  0  feet  and  the  drain  valve  is  at 
elevation  833.  5  feet.  The  sketch  in  Appendix  D  shows  details  of  the 
outlet  works. 

Figure  1,  located  in  Appendix  B,  shows  the  plan  of  the  dam  and  its 
appurtenant  structures.  Photographs  of  each  structure  are  shown  in 
Appendix  C. 

c.  Size  Classification.  Intermediate  (hydraulic  height-  87 
feet  high,  storage  14742  acre-feet)  based  on  storage  1,000  to 

50,  000  acre-feet)  as  given  in  Recommended  Guidelines  for  Safety  In¬ 
spection  of  Dams. 

d.  Hazard  Classification.  The  dam's  potential  for  damage 
rates  it  as  a  high  hazard  classification.  A  major  breach  would 
result  in  discharge  into  Shepaug  Reservoir  about  1500  feet  downstream. 
Shepaug  Reservoir  is  approximately  6000  feet  long.  Downstream  of  the 
Shepaug  Dam  about  6000  feet  is  Woodville  which  has  12  to  15  houses 
with  3  low  and  close  to  the  Shepaug  River.  There  is  no  habitation  down¬ 
stream  of  Upper  Shepaug  Dam  to  a  point  downstream  of  Shepaug  Dam. 

e.  Ownership.  The  dam  is  owned  by  the  City  of  Waterbury, 
236  Grand  Street,  Waterbury,  Connecticut. 


f.  Operator.  This  dam  is  maintained  and  operated  by  the 
City  of  Waterbury,  Connecticut,  Bureau  of  Water.  The  superintendent 
of  Reservoirs  is  Mr.  Leonard  J.  Assard,  phone  (203)  283-9139. 

g.  Purpose  of  Dam.  This  dam  is  used  for  water  supply  for 
the  City  of  Waterbury. 

h.  Design  and  Construction  History.  Based  on  State  of  Con¬ 
necticut  files,  the  dam  was  constructed  between  1964  and  1965.  The 
"construction  permit"  is  dated  December  1  1,  1964  and  the  "certificate 
of  approval"  is  dated  December  2  1,  1965. 

i.  Normal  Operating  Procedure.  No  data  was  disclosed  for 
maintenance  of  reservoir  water  levels.  Under  normal  operation,  two 
30  inch  x  36  inch  sluice  gates  transmit  water  from  intake  pipes  to  the 
intake  tower.  From  the  gate  chamber,  two  24  inch  fixed  cone  valves  dis¬ 
charge  downstream  to  the  diversion  outlet.  Water  then  flows  down  the 
stream  channel  to  the  Shepaug  Reservoir. 

1.  3  Pertinent  Data 

a.  Drainage  Area.  The  drainage  area  tributary  to  Upper 
Shepaug  Reservoir  consists  of  approximately  10.4  square  miles  of 
mountainous  and  rolling  terrain.  In  addition  to  the  reservoir,  10  per¬ 
cent  of  the  basin  is  made  up  of  lake  and  swamp  area.  There  is  no 
significant  development  in  the  drainage  area.  Elevations  in  the  basin 
range  from  about  850  feet  to  1,  500  feet  MSL. 

The  reservoir  consists  of  about  348  acres  at  the  normal  (top  of 
spillway)  pool  elevation.  No  dwellings  are  located  along  the  reservoir 
shores. 


b.  Discharge  at  Dam  Site  . 

(1)  The  outlet  works  for  the  reservoir  consists  of  two  30  inch 
by  36  inch  intake  sluice  gates  at  elevation  847.  3  feet  and  two  48  inch  x 
72  inch  intake  sluice  gates  at  elevation  833.  7  feet.  Water  is  discharged 
by  two  24  inch  fixed  cone  valves  at  elevation  838.  0  feet.  A  four 
inch  drain  valve  is  located  at  elevation  833.  5  feet.  Water  is  discharged 
downstream  through  an  8  foot  diameter  diversion  outlet  pipe.  The  pipe 
outlets  at  elevation  831.  5  to  a  concrete  wing  wall  outlet  section.  From 
the  outlet  section  water  flows  into  the  stream  bed  and  then  to  the  She¬ 
paug  Reservoir  approximately  1500  feet  downstream. 

(2)  There  are  no  records  of  maximum  discharge  at  the  dam 
site,  however,  in  June,  1977,  a  depth  of  flow  of  0.  75  feet  was  measured 


at  the  crest  of  the  spillway.  This  would  give  a  discharge  of  approxi¬ 
mately  300  cfs. 

(3)  The  spillway  capacity  with  a  water  surface  at  the  top  of 
dam  (elevation  922)  would  be  approximately  18,  200  cfs. 

(4)  The  spillway  capacity  with  the  water  surface  at  the  test 
flood  elevation  of  920.  1  feet  is  approximately  11,  900  cfs. 

(5)  The  total  project  discharge  at  the  test  flood  elevation 
of  920.  1  feet  is  11,  900  cfs. 

c.  Elevation  (feet  above  MSL). 

(1)  Streambed  at  centerline  of  dam  -  835 

(2)  Maximum  tailwater  -  N/A 

(3)  Upstream  portal  invert  diversion  tunnel  -  832.75 

(4)  Recreation  pool  -  N/A 

(5)  Full  flood  control  pool  -  N/A 

(6)  Spillway  crest  (permanent  spillway  )  910 

(7)  Design  surcharge  -  unknown 

(8)  Top  dam  -  922 

(9)  Test  flood  surcharge  -  920.  1 

d.  Reservoir  (miles). 

(1)  Length  of  maximum  pool  -2.2 

(2)  Length  of  recreational  pool  -  N/A 

(3)  Length  of  fLood  control  pool  -  N/A 

e.  Gross  Storage  (acre-feet). 

(1)  Recreation  pool  -  N/A 

(2)  Flood  control  pool  -  N/A 

(3)  Spillway  crest  pool  -  10,090 


(4) 


Top  of  darn  -  14,  740 


(5)  Test  flood  pool  -  13,  942 
f.  Reservoir  Surface  (acres). 

(1)  Recreation  pool  -  N/A 

(2)  Flood  control  pool  -  N/A 

(3)  Spillway  crest  -  348 

(4)  Test  flood  pool  -  420 

(5)  Top  dam  -  430 


g.  Dam. 

(1)  Type  -  Earthen 

(2)  Length  -  1,000  feet 

(3)  Height  -  87  feet  (maximum) 

(4)  Top  width  -  20  feet 

(5)  Side  slopes  -  Upstream:  1:2.75  -  Downstream 
1:2.  25  w/berms, 

(6)  Zoning  -  None 

(7)  Impervious  core  -  None 

(8)  Cutoff  -  None 

(9)  Grout  curtain  -  Construction  plans  indicate  the 
following;'Weak  and  shattered  rock:  to  fill  seams  in  rock  and  any  space 
between  rock  and  masonry  work".  Grout  holes  "shall  be  drilled  at  the 
locations  ordered.  " 

(10)  Other  -  Unknown 

h.  Diversion  and  Regulating  Tunnel.  See  Section  j  below. 

i.  Spillway. 

(1)  Type  -  Ogee  shaped  side  channel  overflow  weir. 
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(2)  Length  of  weir  -  100  feet 

(3)  Crest  elevation  -  910  feet 

(4)  Gates  -  None 

(5)  Upstream  channel  -  Class  "A"  concrete  and  bed¬ 
rock.  Rectangular  with  Class  "A"  concrete  walls  from  5  feet  upstream 
of  crest  elevation  915  feet. 

(6)  Downstream  channel  -  Class  "A"  concrete  rect¬ 
angular  channel  20  feet  wide  from  spillway  to  161  feet  downstream. 
Walls  are  vertical  and  variable  in  height.  From  end  of  concrete  sec- 
tian  channel  is  bedrock,  20  feet  wide  and  variable  in  height  with  3  feet 
minimum. 


j.  Regulating  Outlets.  The  reservoir  can  be  drained  by  a 

96  inch  outlet  pipe  set  at  approximately  elevation  838.  This  pipe  is 
controlled  by  two  24  inch  valves  located  in  the  gate  chamber  building. 
The  four  water  supply  intakes  feed  the  intake  tower,  gate  chamber  and 
diversion  outlet.  The  intakes  and  outlets  are  controlled  separately  by 
valves  located  in  the  intake  tower  and  gate  chamber. 
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SECTION  2 
ENGINEERING  DATA 


2.  1  Design 


This  dam  was  constructed  in  19l>4  and  1965  for  water  supply 
purposes.  A  set  of  plans  dated  12/58  as  prepared  by  Malcolm  Pirnic 
Engineers  showing  plan,  elevation,  typical  sections  and  details  is 
available  at  the  Office  of  the  Engineer,  City  Hall,  Waterbury,  Connec¬ 
ticut.  No  in-depth  engineering  data  were  found  for  this  dam. 

2. 2  Construction 

No  construction  records  were  avaiable  for  use  in  evaluating  the 
dam  other  than  a  set  of  plans  marked  "As -Built". 

2.  3  Operation 

No  engineering  operational  data  were  disclosed. 

2. 4  Evaluation 


a.  Availability.  Other  than  the  set  of  plans  described  above, 
no  additional  engineering  data  was  found  to  be  available. 

b.  Adequacy.  The  lack  of  in-depth  engineering  data  did  not 
allow  for  a  definitive  review.  Therefore,  the  adequacy  of  this  dam 
could  not  be  assessed  from  the  standpoint  of  reviewing  design  and  con¬ 
struction  data,  but  is  based  primarily  on  visual  inspection,  past  per¬ 
formance  history  and  sound  engineering  judgement. 

c.  Validity.  The  field  investigation  indicated  that  the  exter¬ 
nal  features  of  Upper  Shepaug  Reservoir  Dam  substantially  agree  with 
those  on  the  available  plans. 


SECTION  3 
VISUAL  INSPECTION 


3.  1  Findings 

a.  General.  The  field  inspection  of  the  Upper  Shepaug 
Reservoir  Dam  was  made  on  December  6,  1978.  The  inspection  team 
consisted  of  personnel  from  Philip  W.  Genovese  &  Associates,  Inc. 
and  Geotechnical  Engineers,  Inc.  Representatives  of  the  City  of  Water¬ 
bary,  Bureau  of  Water  were  also  present  during  portions  of  the  inspec¬ 
tion.  Inspection  checklists,  completed  during  the  visual  inspection  are 
included  in  Appendix  A.  At  the  time  of  the  inspection,  the  water  level 
was  approximately  21.5  feet  below  the  permanent  spillway  elevation. 

No  water  was  passing  over  the  spillway.  The  upstream  face  of  the  dam 
could  only  be  inspected  above  this  water  level. 

b.  Dam.  The  dam  consists  of  an  earthen  embankment  sec¬ 
tion  about  1000  feet  long.  The  crest  is  at  elevation  922  according  to 
the  design  drawings. 


According  to  the  design  drawings,  the  intake  tower  gate  chamber 
and  spillway  are  founded  on  bedrock.  The  appearance  of  bedrock  out¬ 
crops  at  several  locations  downstream  and  adjacent  to  the  spillway  is 
consistent  with  the  design  drawings  in  this  respect. 

The  embankment  is  covered  with  grass  and  appears  to  be  in  good 
condition.  The  upstream  slope  is  covered  with  riprap  from  the  toe  to 
an  elevation  7  feet  above  the  flow  line. 

Occasional  holes  up  to  3  feet  in  diameter  occur  in  an  earth  berm 
downstream  of  the  embankment  near  the  left  (east)  abutment  as  can  be 
seen  in  Photos  18,  19  and  20.  Informed  sources  reported  the  use  of 
rock  and  boulder  fill  in  the  area  which  suggests  that  holes  are  the  re¬ 
sult  of  soil  collapsing  into  voids  between  rock  fill.  Small  bulges  and 
slight  depressions  on  the  downstream  slope  were  observed  and  attri¬ 
buted  to  differential  settlements  or  minor  sloughing.  The  most  pro¬ 
nounced  bulge  ,  extending  to  one  foot  above  the  normal  slope  surface 
was  found  approximately  150  feet  right  (west)  of  the  control  tower  be¬ 
tween  the  intermediate  and  lower  berm. 

Water  was  observed  flowing  into  the  two  collection  manholes  at 
the  downstream  toe  of  the  slope. 

There  is  limited  information  in  the  available  design  drawings  as 
to  whether  the  embankment  section  is  founded  on  bedrock  or  not.  The 
plans  indicate  the  intake  chamber  control  tower  and  the  spillway  are 
located  on  bedrock. 


No  seepage  was  observed  at  the  downstream  slope  or  downstream 
toe  of  the  embankment. 

c.  Appurtenant  Structures.  Visual  inspection  of  the  concrete 

spillway,  spillway  channel,  and  outlet  works  did  not  reveal  any  evidence 
of  stability  problems.  The  concrete  surface  and  construction  joints  ap¬ 
peared  to  be  in  good  condition  with  the  exception  of  occasional  cracks 
and  seepage  in  the  spillway  discharge  channel  as  seen  in  Photo  9. 

The  spillway  structure,  shown  in  Photos  6,  7,  9,  10,  and  12  con¬ 
sists  of  an  ogee  shaped,  side  channel  concrete  weir  100  feet  long  with 
concrete  training  walls.  The  concrete  spillway  surface  is  in  good  con¬ 
dition. 


The  outlet  works  consists  of  a  diversion  inlet,  an  intake  tower 
and  gate  chamber  and  a  diversion  outlet  that  discharges  to  the  stream 
channel.  As  the  intake  structure  was  below  water,  it  was  not  inspected. 
Of  the  gates  located  in  the  gate  chamber,  four  control  inlet  and  two  con¬ 
trol  outlet.  Two  intakes  are  at  elevation  833.  7  feet  and  two  are  at  847.  3 
feet.  Two  outlets  are  at  elevation  838  feet.  All  gates  are  reported  to 
be  functional.  The  discharge  conduit  is  located  at  elevation  831.  5  feet. 
As  all  gates  were  below  water  in  the  gate  chamber, they  could  not  be 
inspected.  However,  all  parts  of  the  gate  chamber  that  could  be  in¬ 
spected  appeared  to  be  in  good  condition. 

The  spillway  discharge  channel  is  in  good  condition  with  the  ex¬ 
ception  of  occasional  cracks  and  seeps  as  shown  in  Photo  9. 

d.  Reservoir  Area.  The  reservoir  area  has  mountainous 
to  rolling  terrain,  partially  wood  covered.  A  more  detailed  descrip¬ 
tion  of  the  drainage  area  is  included  in  Section  1.  3  of  this  report.  There 
was  no  development  observed  along  the  shoreline. 

e.  Downstream  Channel.  The  spillway  discharge  channel 
and  the  outlet  works  meet  in  the  stream  bed  approximately  900  feet 
downstream  of  the  spillway  at  approximately  elevation  830  feet.  The 
spillway  channel  is  paved  for  a  distance  of  approximately  270  feet 
downstream  of  the  spillway  as  seen  in  Photo  6.  The  remainder  of  the 
downstream  spillway  channel  is  excavated  in  bedrock  as  shown  in  Photo 
10.  The  diversion  outlet  discharges  from  the  gate  chamber  through  a 
96  ir.ch  reinforced  concrete  pipe  into  a  10  foot  wide  open  channel  at  el¬ 
evation  831.  5  feet.  Minor  sloughing  of  riprap  was  observed  in  the  right 
(west)  wall  of  the  outlet  channel  downstream  of  the  diversion  outlet. 

Occasional  loose  rocks  were  observed  on  the  bottom  of  the 
spillway  discharge  channel.  A  few  2  to  3  inch  diameter  trees  are  grow¬ 
ing  from  the  right  (west)  wall  of  the  spillway  discharge  channel.  An  8 
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inch  diameter  tree  growing  from  the  channel  floor  was  observed  near 
the  intersection  with  the  diversion  outlet  channel  as  shown  in  Photo  10. 
Also  minor  seepage  was  observed  at  joints  in  the  bedrock  wall  on  the 
right  (west)  side  of  the  spillway  discharge  channel. 

3.  2  Evaluation 

Visual  examination  indicates  that  the  dam  is  in  good  condition. 
No  seepage  was  observed  from  the  foundation  or  abutments  of  the  em¬ 
bankment  sections  of  the  dam.  The  inspection  revealed  the  following; 

a.  Occasional  holes  in  the  earth  berm  adjacent  to  the  em¬ 
bankment. 

b.  Small  bulges  and  depressions  on  the  downstream  face 
of  the  embankment. 

c.  Cracks  and  seepage  in  the  concrete  spillway  discharge 
channel. 

d.  Minor  sloughing  of  riprap  in  the  outlet  channel  of  the 
diversion  outlet. 

e.  Occasional  rocks  and  trees  in  the  spillway  discharge 
channel. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.  1 


Upper  Shepaug  Reservoir  Dam  creates  an  impoundment  which 
is  used  primarily  as  a  water  supply  for  the  City  of  Waterbury.  The 
normal  operational  procedure  is  to  draw  water  from  the  reservoir  and 
pipe  it  downstream  to  the  stream  bed  which  flows  into  Shepaug  Reser¬ 
voir.  Water  is  also  discharged  through  the  spillway  channel  to  the 
Shepaug  Reservoir. 

4.  2  Maintenance  of  Dam 


This  dam  is  visited  on  a  frequent  basis  by  personnel  of  the  City 
of  Waterbury,  Bureau  of  Water.  These  visits  are  primarily  for  sur¬ 
veillance  of  the  reservoir  for  water  quality  control  purposes.  General 
maintenance  is  accomplished  during  these  visits. 

4.  3  Maintenance  of  Operating  Facilities 

Maintenance  on  the  operating  facilities  is  done  on  a  regular 

basis. 

4.  4  Description  of  Warning  Systems 

There  are  no  warning  systems  in  effect  at  this  facility. 

4.  5  Evaluation 

The  current  operating  and  maintenance  procedures  for  the  dam 
are  to  insure  that  all  problems  encountered  can  be  remedied  within  a 
reasonable  period  of  time.  The  owner  should  establish  a  written  oper¬ 
ation  and  maintenance  procedure  as  well  as  establishing  a  warning  sys¬ 
tem  to  follow  in  event  of  flood  flow  conditions  or  imminent  dam  failure. 


SECTION  5 

HYDROLOGY  AND  HYDRAULIC  ANALYSIS 


5.  1  Evaluation  of  Features 

Upper  Shepaug  Reservoir  Dam  is  a  1,  000  foot  long  earthen  em¬ 
bankment  with  a  100  foot  long  concrete  spillway.  The  maximum  struc¬ 
tural  height  of  the  dam  is  87  feet.  Appurtenant  structures  other  than 
the  spillway  consist  of  a  spillway  channel  and  an  outlet  works.  The 
spillway  crest  is  at  elevation  910  feet.  The  outlet  works  consist  of  a 
diversion  inlet,  an  intake  tower  and  gate  chamber  and  a  diversion  out¬ 
let.  The  diversion  inlet  is  controlled  by  two  30  inch  x  36  inch  and  two 
48  inch  x  72  inch  sluice  gates  and  the  diversion  outlet  is  controlled  by 
two  24  inch  cone  valves.  The  large  intake  gates  are  at  elevation  833.  7 
feet  and  the  small  gates  are  at  elevation  847.  3  feet.  Outlets  are  at 
elevation  838  feet  <jL  Upper  Shepaug  Reservoir  Dam  is  classified  as 
Intermediate  in  size  having  a  maximum  storage  of  14,  740  acre-feet. 

a.  Design  Data.  No  hydrologic  or  hydraulic  design  data 
were  disclosed  for  this  dam. 

b.  Experience  Data.  The  maximum  discharge  at  this  dam 
site  is  unknown.  The  maximum  observed  condition  was  reported  to  be 
nine  inches  over  the  spillway  or  about  300  cfs. 

c.  Visual  Observations.  No  evidence  of  damage  to  any  por¬ 
tion  of  the  project  from  overtopping  was  visible  at  the  time  of  the  in¬ 
spection. 

d.  Test  Flood  Analysis.  As  no  detailed  design  and  opera¬ 
tional  information  are  available,  hydrologic  evaluation  was  performed 
using  dam  information  gathered  by  field  inspection,  watershed  size 

and  an  estimated  test  flood  equal  to  the  Probable  Maximum  Flood  (PMF) 
as  determined  by  guide  curves  issued  by  the  Corps  of  Engineers.  Based 
on  a  drainage  area  of  10.4  square  miles,  it  was  estimated  that  the  test 
flood  flow  at  this  dam  would  be  18,  720  cfs.  Following  the  guidance  for 
Estimating  Effect  of  Surcharge  Storage  on  Maximum  Probable  Dis¬ 
charges  results  in  a  test  flood  discharge  of  11,  900  cfs.  As  the  maxi¬ 
mum  spillway  capacity  at  the  top  of  the  darn  is  18,212  cfs,  the  spillway 
will  pass  the  PMF  without  over  topping  the  dam. 

e.  Dam  Failure  Analysis.  The  impact  of  failure  of  the  dam 
at  maximum  pool  (top  of  dam)  was  not  assessed  using  the  "Rule  of 
Thumb"  Guidance  for  Estimating  Downstream  Dam  Failure  Hydrographs 
issued  by  the  Corps  of  Engineers. 


A  downstream  routing  was  not  accomplished  as  there  is  only 
about  1,  500  feet  of  uninhabited  valley  that  lies  between  Upper  Shepaug 
Dam  and  the  upstream  reaches  of  Shepaug  Reservoir,  both  important 
water  supply  facilities  for  the  Waterbury  area.  Shepaug  Dam  was 
breached  and  downstream  water  profile  to  W oodville  was  established. 

Relative  storage  capabilities  of  Upper  Shepaug  and  Shepaug 
Reservoir  Dams  are: 


Upper  Shepaug  Shepaug 

Storage  to  Spillway  Crest  (Ac-Ft. )  N/A  2,000 

Storage  to  top  of  dam  (Ac-Ft.)  14,700  3,000 

An  analysis  using  a  breaching  outflow  of  237,  600  cfs  and  utiliz¬ 
ing  the  discharge  rating  curve  and  data  for  Shepaug  Reservoir  Dam, 
the  surcharge  would  be  33.  5  feet  above  the  spillway  crest  of  Shepaug 
Dam. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.  1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  visual  examination  did  not  dis¬ 
close  any  immediate  stability  problems.  Routine  maintenance  should 

be  sufficient  to  prevent  any  long-term  problems. 

b.  Design  and  Construction  Data.  Design  drawings  are 
available  for  the  dam.  They  include  general  information  regarding 
the  overall  dimensions  of  the  dam  and  appurentenances.  This  infor¬ 
mation  is  not  sufficient  to  assess  the  stability  of  the  dam  and  it  must 
be  judged  primarily  from  visual  observations.  Grouting  of  the  bed¬ 
rock  was  required  by  the  contract  documents  but  the  details  are  not 
available. 


c.  Operating  Records.  No  operating  records  pertinent  to 
the  structural  stability  of  the  dam  were  available. 

d.  Post  Construction  Changes.  Since  original  construction 
in  1964  and  1965  no  significant  changes  or  additions  have  been  made  at 
the  site. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1, 
and  in  accordance  with  recommended  Phase  I  guidelines  does  not  warrant 
seismic  analysis. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.  1  Dam  Assessment 


a.  Condition.  The  visual  examination  indicates  that  the 
dam  is  in  good  condition.  The  inspection  revealed: 

(1)  Occasional  holes  up  to  3  feet  in  diameter  in  the  earth 
berm  adjacent  to  the  downstream  side  of  the  embankment  near  the  left 
(east)  abutment. 

(2)  Small  bulges  and  slight  depressions  on  the  downstream 
face  of  the  embankment.  The  most  pronounced  bulge  about  1  foot  above 
the  normal  slope  was  found  about  150'  right  (west)  of  the  control  tower. 

(3)  Cracks  and  seepage  in  the  concrete  spillway  discharge 
channel. 

(4)  Minor  sloughing  of  riprap  in  the  right  (west)  wall  of  the 
outlet  channel  downstream  of  the  diversion  outlet. 

(5)  Occasional  rocks  and  trees  in  the  bedrock  portion  of  the 
spillway  discharge  channel. 

b.  Adequacy  of  Information.  The  lack  of  in-depth  engineer¬ 
ing  data  did  not  allow  for  a  definitive  review.  Therefore,  the  adequacy 
of  this  dam  could  not  be  assessed  from  the  standpoint  of  reviewing  de¬ 
sign  and  construction  data,  but  is  based  primarily  on  visual  inspection, 
past  performance  history  and  sound  engineering  judgement. 

c.  Urgency.  This  dam  is  in  good  condition  and  no  recom¬ 
mendations  are  required.  The  remedial  measures  described  in  Sec¬ 
tion  7.  3  should  be  accomplished  within  two  years  after  receipt  of  this 
Phase  I  Inspection  Report  by  the  owner. 

d.  Need  for  Additional  Investigation.  The  findings  of  this 
inspection  indicate  that  there  is  no  need  for  additional  investigations. 

1  ,'L  Recommendations 


Based  on  the  findings  of  the  visual  inspection  and  hydrologic 
and  hydraulic  analysis  there  is  no  need  for  further  engineering  studies 
or  for  major  alterations  to  the  dam. 


Remedial  Measures 


7.  3 

(a)  Existing  holes  in  the  downstream  berm  near  the  left 
(east)  abutment  should  be  backfilled  and  appropriate  cover  planted. 

If  and  when  new  holes  appear,  they  should  be  routinely  examined 
and  backfilled. 

(b)  Sloughing  riprap  on  the  right  (west)  slope  of  the  outlet 
channel  should  be  repaired. 

(c)  Small  trees  in  the  right  (west)  wall  and  the  8  inch  diam¬ 
eter  tree  in  the  floor  of  the  spillway  discharge  channel  should  be  re¬ 
moved.  Also,  all  loose  blocks  of  rock  in  the  channel  floor  should  be 
removed. 

(d)  Establish  an  operational  procedure  and  formal  warning 
system  to  follow  for  emergency  conditions. 

(e)  Develope  a  biennial  technical  inspection  program. 

7. 4  Alternatives 

There  is  no  practical  alternative  to  the  recommendations  in 
Sections  7.  2  and  7.  3. 
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appendix  a 


INSPECTION  CHECKLIST 


! 


visual  inspection  checklist 
party  organization 


PROJECT':  UPPER  S 

HEPAUG  DAM 

DATE;  December  6,  1978 

(Cairns) 

TIME:  1300 

Crest  of  da  mi 

944.  0 

WEATHER:  Sunny-  40°-50° 

Spillway  Crest 

9  10.  0 

W.S.  E  LEV ,  SRK  S  S  U.S.  DN.  S, 

PARTY: 

1 .  Bob  J ones 

Party  Chief 

l  Don  Ballou 

Hydraulic  s  /  Hydrology 

3.  Karl  Dalenberg 

Geotechnical 

4.  Dick  Murdock 

If 

3,  Leonard  Assard 

Owner's  Rep. 

PROJ  EC 

1. 

T  FEATURE 

INSPECTED  BY  REMARKS 

» 

9. 

10 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT:  UPPER  SHEPAUG  DAM 

DATE:  December  1978 

PROJECT  FEATURE;  Earthen  Dain  Embankment  NAME 

DISCIPLINE 

_  NAME _ 

AREA  EVALUATED 

CONDITION 

DAM  EMBANKMENT 

)B 

C rest  Elevation 

922.  O'  USGS 

DB 

Current  Pool  ELevation 

888.  55’  USGS 

BJ 

Maximum  Impoundment  to  Date 

910.  75'  +  USGS 

El 

Surface  Cracks 

None 

~EI 

Pavement  Condition 

Gravel  roadway 

GEI 

Movement  or  Settlement  of  Crest 

None  observed 

El 

Lateral  Movement 

None  observed 

EX 

Vertical  Alignment 

Good 

GEI 

Horizontal  Alignment 

Good 

„EI 

Condition  at  Abutment  and  at  Concrete 
Structures 

Slight  surface  erosion  at  gatehouse 

-El 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

None 

^EI 

Trespassing  on  Slopes 

None 

El 

uJ 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Minor  surface  slough  375'  left  (east) 
of  spillway  on  downstream  slope  near 
2nd  berm 

uEI 

|  Rock  Slope  Protection-Riprap  Failures 

Good,  random  blocks,  no  failures 

El 

Unusual  Movement  or  Cracking  at  or 
■  Near  Toe 

: 

None 

•  El 

Unusual  Embankment  or  Downstream 
Seepage 

None 

El 


Piping  or  Boils 
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1C 


GEI 

GEI 

GEI 

GEI 


PERIODIC  INSPECTION  CHECKLIST 

PROJECJL; - U PP E R&HEP.A U G  DAM _ DATE:  Deremher  A,  197% 

PROJECT  FEATURE:  Earthen  Dam  Embankment  NAME _ 

DISCIPLINE  NAME 


AREA  EVALUATED 


CONDITION 


DAM  EMBANKMENT  -  Continued 


Foundation  Drainage  Features 

Toe  Drains 

Instrumentation  System 
Vegetation 


Slight  flow  out  of  toe  drains  into 
manholes  at  downstream  toe. 

Water  elevation  in  right  manhole  is 
4'9"  below  top  of  manhole  &  in  left 
manhole  10' 6"  below  top 

None 

Well  maintained  grass  slopes 


I 
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PERIODIC  INSPECTION  CHECKLIST 

PROJECT  UPPER  SHEPAUG  DAM 

DATE:  December  6,  1978 

PROTECT  FEATURE  Other  Embankment 

NAME 

DISCIPLINE 

NAME 

AREA  EVALUATED 

CONDITION 

BJ 

DIKE  EMBANKMENT 

Crest  Elevation 

None 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

iEI 

Surface  Cracks 

GEI 

Pavement  Condition 

iEI 

Movement  or  Settlement  of  Crest 

GEI 

Lateral  Movement 

GEI 

Vertical  Alignment 

iEI 

Horizontal  Alignment 

GEI 

Condition  at  Abutment  and  at  Concrete 
Structures 

GEI 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

iEI 

Trespassing  on  Slopes 

GEI 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

GEI 

i  Rock  Slope  Protection-Riprap  Failures 

iEI 

Unusual  Movement  or  Cracking  at  or 
Near  Toes 

iEI 

Unusual  Embankment  or  Downstream 
i  Seepage 

El 

!  Piping  or  Boils 

GEI 

Foundation  Drainage  Features 

El 


GEI  i 


,EI 


ii  ^  i  ^ 


l*ri 


Toe  Drains 

Instrumentation  System 
Vegetation 
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PERIODIC  INSPECTION  CHECKLIST 


PROJECT  UPPER  SHEPAUG  DAM 


PROJECT  FEATURE:  Outlet  Works-  Intake 


DISCIPLINE 


DATE:  December  6,  1978 


NAME 


NAME 


AREA  EVALUATED 


OU TLE T  WORKS  -  INTAKE  CHANNEL  AN  J 
INTAKE  STRUC  T  URE 


CONDITION 


Approach  Channel 
Slope  Conditions 


Bottom  Conditions 


Rock  Slides  or  Falls 


Log  Boom 


Debris 


Condition  of  Concrete  Lining 


Under  water,  not  observed 


Drains  or  Weep  Holes 


Intake  Structure 


Condition  of  Concrete 


Stop  Logs  and  Slots 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT:  UPPER  SHEPAUG  DAM 
PROJECT  FEATURE  Outlet  Works 


DAT E  December  6.  1978 


NAMI 


DISCIPLII 


NAMI 


AREA  EVALUATED 


OUTLET  WORKS  -  TRANSITION  AND 


CONDUIT 

General  Condition  of  Concrete 
Rust  of  Staining  on  Concrete 
Spalling 

Erosion  or  Cavitation 


CONDITION 


Cracking 


Alignment  of  Monoliths 
Alignment  of  Joints 


Numbering  of  Monoliths 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT:  UPPER  SHEPAUG  DAM 

DATE  December  6,  1978 

PROJECT  FEATURE  Outlet  Works  -  Channel  NAMf. 

nTQrTDT  TMT 

^  TVT  A  A  if  T12 _  .  .  . 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE 

AND  OUTLET  CHANNEL 

ij 

General  Condition  of  Concrete 

Fair 

u 

Rust  or  Staining 

Some 

BJ 

Spalling 

Some 

Erosion  or  Cavitation 

ij 

Visible  Reinforcing 

Some 

BJ 

Any  Seepage  or  Efflorescence 

Some  seepage  through  cracks 

Condition  at  Joints 

Fair  to  poor 

;ei 

Drain  holes 

None 

GEI 

Channel 

Sloped  riprap  sides,  good  condition 

uEI 

Loose  Rock  or  Trees  Overhanging 

None 

Channel 

GEI 

Condition  of  Discharge  Channel 

Good 
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PERIODIC  INSPECTION  CHECKLIST 


PROJECT:  UPPER  SHEPAUG  DAM 


PROJECT  FEATURE  Outlet  Works  -  Spillway 

DISCIPLINE - 


DATE  December  6,  1978 


NAME. 


NAME- 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS! 


a.  Approach  Channel 
General  Condition 


Loose  Rock  Overhanging  Channel 


Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 
General  Condition  of  Concrete 
Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 

Drain  Holes 

c.  Discharge  Channel 
General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 
Floor  of  Channel 
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Good 
None 
None 

Sand  &:  gravel  floor,  good  condition 

Good 
Some 
None 
None 

On  abutment  side  slight  seepage 
through  joints  and  cracks  of 
concrete  wall. 

Many  on  abutment  side,  some  seeping 

Good 

None  observed 
None  observed 

Concrete  floor  adjacent  to  embankment 
in  bedrock  surface  ending  in  loose 
rock  at  downstream  end. 

One  6"-8"  tree  in  center  of  spillway 
at  downstream  end. 


Other  Obstructions 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT:  UPPER  SlfEPAUG 

DATE  December  6.  !  97b 

PROTECT  FEATURE  °utU:t  Works 

NAME  .  .  _ 

HTCriDI  TNTTi' _ _ 

_  TvT  A  A  *  "C _ . 

V_/iI  JL—/JL  i  r  r-7 - - - - -  4  ^  Jl  4  XV L  i-t 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Super  Structure 

None 

Bearings 

Anchor  Bolts 

Bridge  Seat 

Longitudinal  Members 

Underside  of  Deck 

Secondary  Bracing 

|  Deck 

Drainage  System 

Railings 

Expansion  Joints 

Paint 

1 

1 

1  b.  Abutment  &  Piers 

General  Condition  of  Concrete 

Alignment  of  Abutment 

Approach  to  Bridge 

Condition  of  Seat  and  Backwali 

i 

i 

\ 

i 

I 

i  a 
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APPENDIX  B 


ENGINEERING  DATA 
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APPENDIX  C 


PHOTOGRAPHS 


A 


DWN.  BY  CKQ  BY  APF?  BY  DATE  SCALE 

MJ£>  M  R6  S?  LJ  2IZ‘l  7?  NT'S- 


PHOTO  NO.  1  -  Looking  along  upstream  face  toward 
east  abutment,  150'  left  (east)  of 
spillway  channel. 


PHOTO  NO.  2  -  Looking  upstream  at  riprap,  150'  left 
(east)  of  spillway  channel. 


PHOTO  NO.  o 
Spillway  channel 
lookim:  downs t  ream 
1  rom  r i i: lit  ( north) 
trainin':  wall  ol  side 
e  hail  lie  l  s pi  1  l\va\  . 


PHO  TO  NO. 


PHOTO  NO.  8  -  Looking  along  downstream  face  toward  left 
(east)  abutment  from  crest  100'  left  (east) 
of  spillway  channel. 


PHOTO  NO.  9 
Crack  in  spill¬ 
way  training 
wall,  right  (west) 
side,  approxi¬ 
mately  100' 
downstream 
from  crest. 


PIIOTC)  NO.  13  -  Looking  upstream  at  downstream  slope 
from  right  (west)  edge  oi  outlet  training 


PHOTO  NO.  lb 
Drainage  manhole 
at  downstream  toe 
looking  toward  li  ft 
(east)  abutment. 


PHOTO  NO.  17  -  6"  diameter  discharge  pipe  in  east  drainage 
manhole,  water  depth  10'  6". 
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APPENDIX  E 


INFORMATION  AS  CONTAINED  IN  THE 
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